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Cover: Adverse trend in Latrobe LGA unemployment percentage (top) and workforce numbers (bottom)
relative to similar regional LGA’s of Ballarat, Bendigo, Geelong, Mildura, Shepparton and Wodonga. Major
closures in the Latrobe Valley include McCormick hardwood sawmill at Morwell in 2011, Morwell power
station, mine and briquette factory in 2014 that precipitated the closure of Auschar in 2014, Hazelwood
power station and mine in 2017 and CHH softwood sawmill in 2017.
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SUMMARY
Experts claim climate change is doing more good than bad and climate change policy is doing more bad
than good. Climate action is imposing a huge amount of known and certain short term pain in return for
unknown, or uncertain long term future outcomes. Climate action has and continues to deliver adverse
biological, social, economic and geopolitical externalities. We need climate action based on analysis of riskadjusted outcomes incorporating the opportunity cost of subsidies. Some of the opportunity cost of
renewable subsidies are less money spent on a world class health, aged care and ambulance system, where
many lives and businesses could have been saved during the Covid pandemic.
Policies designed to slow global warming have come with high energy costs and closure of heavy industry in
the Western world, throwing thousands out of work. Few emissions have been saved because the heavy
industry and jobs have moved to China, Russia and India, powered by coal and gas fired electricity.
Considerable emissions are associated with harnessing renewable energy.
In the Latrobe LGA, jobs have declined by 5,250 over the last decade compared to an average increase of
9,900 jobs for similar regional cities over the same period. Latrobe’s unemployment is trending up while
that of six other similar regional cities is trending down. Following the closure of Hazelwood, the $260
million transition package including spending by the LVA, has not had a favourable impact on employment.
We have a huge and valuable Lignite resource and more needs to be done to find cost-effective and
ecologically sustainable ways of using it in the Latrobe Valley.
The Australian economy (including trade balance and the federal budget) is very dependent on Australia
exports of LNG, oil and coal. Australian GDP is correlated with export prices for LNG, oil and coal.
With opening up of economies after Covid, the price of thermal coal (used to make electricity), crude oil
and LNG has risen sharply and the invasion of Ukraine by Russia has exacerbated this trend. Much of
Europe are now hostage to the will of a tyrant.
Victorian wholesale electricity prices have increased by 7.1% pa compound over the last 20 years
exacerbated by the closure of the Hazelwood in 2017. This has contributed to a decline in our
manufacturing, and high retail electricity prices are causing considerable hardship for our poor. Australian
electricity prices to business are in the third quartile of international electricity costs, making it extremely
difficult for Australian business to compete against Asia aided by cheap coal and gas fired power.
Extensive poverty in Sub-Sahara Africa is partly due to the lack of access to inexpensive and reliable
electricity. Cheap reliable electricity underpinned socioeconomic growth of the USA and Australia and was
critical in the development of China into a manufacturing power house and Russia into a military threat.
The world is reliant on fossil fuels for 81% of its energy, the same as 30 years ago. Despite considerable
government subsidies, wind and solar energy still only account for a tiny 2% of global energy supply. Over
30 years, North America, Europe and Australia have reduced the proportion of energy derived from fossil
fuels, but this has been offset by large increases in fossil fuel energy supplied by China, Asia and Africa.
Global action on climate change is delivering more expensive energy for the free democratic world and
cheaper energy to support military expansion of dictatorial undemocratic command economies. Over the
last 20 years, China’s total energy supply increased by 285% while North America’s increased by only 20%.
European energy supply declined over the last 30 years in line with the reduced energy supplied by coal. By
contrast Russian energy supply has risen since 2000 with significant growth in supply of natural gas.
Over the last 30 years, Australian energy supply has grown 52%, compared to 90% for South/Central
America and 193% for Asia (excluding China). High energy prices have contributed to the erosion of
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Australian manufacturing, whereas cheap electricity has supported an increase in Asian manufacturing.
Australia have reduced the energy supplied from coal while Asia and South America have not.
Over the last 10 years subcritical coal-fired power plants have been replaced with new ultra-supercritical or
‘high energy low emissions’ (HELE) power stations and integrated gasification combined-cycle power plants
overseas. Despite delivering substantial emission reductions these technologies lack support in Australia.
Fossil fuels supply 56.4% of global installed electricity generation, followed by hydroelectricity with 17.5%
(including pumped hydro). Wind and solar power still only account for 9.7% and 9.4% respectively despite
considerable subsidies. Nuclear power accounts for only 5.2% and biomass 1.8%
Australia reduced emissions by 20% between 2005 and 2020. Australia’s Technology Investment Roadmap
is to deliver another 40%, using Clean hydrogen; Ultra low-cost solar; Energy storage for firming; Low
emissions steel; Low emissions aluminium; Carbon capture and storage and Soil carbon.
Wind, sun, waves and hot rocks may be free and perpetual, but life cycle analysis shows harnessing
‘renewable’ energies is not necessarily ecologically friendly nor sustainable. Land, water, fuels, raw
materials, maintenance and disposal/recycling of components required to harness this unpredictable
energy are not free. Mining and manufacturing for the production of solar, wind, geothermal and ocean
(wave) equipment and their maintenance results in significant atmospheric emissions and environmental
challenges associated with disposal and recycling components.
Wind farms emit large amounts of carbon dioxide in construction and maintenance and the turbine blades
cannot be recycled and if sent to landfill or incineration they emit toxic chemicals. Wind is heavily
subsidised. The total cost to taxpayers and consumers for the REC subsidy will be $52 billion for all
Australian wind turbines to 2031 at a REC price of $90 per REC.
Solar is heavily subsidised. The 53 MW capacity solar plant at Brocken Hill was built at a capital cost of $167
million including a $65 million subsidy. Inefficiencies mean only 5-6 MW of available power. The capital cost
of 264 similar sizes solar plants to replace Yallourn’s 1,450 MW could be about $43 billion. Japan is phasing
out of subsidising solar. In remote areas solar power is sensibly used for lighting, telecommunications,
navigation beacons, recording equipment, marine bores, electric fences, pumps and satellites.
Climate action by Western democracies has enriched undemocratic command economies and emboldened
Russia to use lethal force to accommodate its imperialist expansion objectives, imposing a threat to the
free world. Climate action has also achieved little tangible global outcome, because Russia, China, Asia and
Latin America continue to increase exploitation of fossil fuels and generally ignore their emissions.
There appears to be a case for caution on climate action if we are to avoid an asbestos type outcome. We
need to pursue emissions reductions and transition to renewables based on a better understanding of their
cradle to grave environmental credentials. Current front running options of wind, solar and batteries may
have unacceptable environmental, social, economic and geopolitical consequences far worse than any
climate change attributed to traditional energy sources. We have time to do it properly. Analysis of raw
data by experts and my analysis of Victorian long term climate data suggests no serious climate change.
The link between increased atmospheric carbon dioxide and global warming is tenuous and disputed by
many experts. Carbon dioxide is not a pollutant but plant food. Lower atmospheric CO2 will reduce
photosynthetic output and reverse global greening, lower crop and forest yields, deliver poorer ecosystem
health and reduced plant tolerance to stress including drought, heat, cold, salinity, toxins and herbivores.
This will cause food and timber shortages and higher prices and impact poor nations who are likely to incur
more starvation, malnutrition, disease and premature death, because they are precluded from the ‘basic
human necessity’ of inexpensive and reliable electric power.
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1. Introduction
Reductions in CO2e over the 21st century will only reduce global temperature by a tiny 0.05 to 0.17 oC by
2100 (Table 1 pessimistic to optimistic).

Table 1: Forecast impact of climate action on global temperature2
Country/region commitment
Pessimistic (degrees C)
US Intended Nationally Determined Contribution (INDC)
0.008
EU 2030 Intended Nationally Determined Contribution
0.017
China Intended Nationally Determined Contribution
0.014
Rest of World INDC
0.009
Global temperature reduction by 2100
0.048
US Clean Power Plan
UE 2020

0.004
0.007

Optimistic (degrees C)
0.031
0.053
0.048
0.036
0.168
0.013
0.026

The global economic cost of the policy is about US$1,000 to 2,000 billion per year (Table 2) and the most
likely policies are likely to be twice as costly as the most effective policies – bad news for investment in
health, education and welfare with serious consequences for the poor.

Table 2: Cost of Paris promises. GDP loss per year2
Country/region commitment
USA
European Union (EU)
China
Mexico
Rest of World
Global cost (US$ billion per year)

Most effective policy
154
305
200
80
185
924

Most likely policy
308
610
400
160
370
1,848

A bias towards suppressing good news has plagued debates about the environment and the failure of
doomsday predictions again and again is relevant to the climate change debate. There is an ongoing
campaign by the political class, entrenched academia and professional activists to silence scientific debate.
We have a ‘climate industry’ with ‘chancers’, ‘rent seekers’ and others with vested interests that go to
great lengths to ensure ‘the science’ is sympathetic to their narrative. As the late Clive James wrote:
“Some Governments might not have returned to evidence-based policy but most of them have
learned to be wary of policy-based evidence, because the false claims have been asserted too often
by people who started out as scientists but found their true purpose as ideologists. Some critics say
the climate change fad is an offshoot of a lingering revolution against liberal democracy and the
true purpose of the climatologists is to replace capitalism with something more altruistic. I blame
mankind’s inherent capacity for raising opportunism to a principle: enabling condition for fascism
and an imperative for fraud. Maurice Strong, the first man to raise big money for climate justice
was found with almost a million dollars of it sticking to his fingers”.
Another issue is that the so called renewables are presented as a ‘holy solution’ without commentary on
any adverse environmental, socioeconomic or geopolitical externalities. This submission goes a small way
to addressing that and compliments my other submissions to this inquiry:



2

Unsustainable transition from Victorian native forests to plantations, Submission 58.
Victorian climate trends and inappropriate policy on bushfires and floods, Sub 58 Attachment 1.

Lomborg, B (2017). The impact and cost of the 2015 Paris Climate Summit, with a focus on US policies. In Climate change the facts 2017. Connor
Court Publishing.
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2. Victorian energy policy and socioeconomic impact on Latrobe LGA
2.1 Closure of power stations and coalmines on employment and Gross Regional Product
The closure of the Hazelwood Power Station and associated Mine in March 2017 resulted in approximately
750 direct and 300 indirect job losses in the region, a decrease of $1,220 million in output, reduction of
$255 million in demand for intermediate goods and services, and consumption effects reduced by $103
million. Overall, the closure resulted in a decrease in total regional output of more than $1,580 million. It is
estimated that the loss of Latrobe City’s gross regional product (GRP equivalent to GDP but at the regional
level) from the closure of the Hazelwood Power Station and Mine was close to $340 million. These impacts
are still deeply felt across our community and our economy3.
In Gippsland, misallocation by policy and exacerbated by wildfire has resulted in the loss of $6.6 billion or
$314 million per year in Gross Regional Product and 5,560 jobs over the last 21 years. The ‘Forestry Plan’ is
likely to contribute to a further loss of $5.6 billion in Gross Regional Product ($280 million pa) and the loss
of another 3,660 jobs in Gippsland over the next twenty years4.

2.2 Unemployment and workforce (job No’s) in Latrobe LGA over the last decade
With the closure of McCormack Morwell hardwood sawmill (McC sawmill) in 2011, Morwell Power and
Briquette including Morwell Mine (M’well) in 2014, Auschar Morwell (Auschar) in 2014, Hazelwood Power
and Mine (Hazelw) in 2017 and Carter Holt Harvey softwood sawmill (CHH) in 2017, probably about 10,000
job opportunities have been lost in the region (direct employment + production induced + consumption
induced)5.
Over the last decade the Latrobe LGA labour force has declined by 5,250 jobs while on average each of the
other six regions have gained 9,900 jobs each (Figure 1). The deterioration in unemployment coupled with
the decrease in the size of the labour force for Latrobe LGA, is in stark contrast to other regional LGA’s,
suggesting the Governments transition plan and Latrobe Valley Authority (LVA) program has not generated
significant ongoing employment.

Figure 1: Latrobe LGA labour force compared to six regional LGA’s (No) 6

Over recent years the unemployment rate in Latrobe LGA has been almost twice that of six similar regional
LGA’s – Ballarat, Bendigo, Geelong, Mildura, Shepparton and Wodonga, and over the entire decade Latrobe

3

Latrobe City (2021). Submission No 5 to LC EIC Inquiry into the Closure of the Hazelwood and Yallourn Power Stations. 9/7/21.
Cameron, J N (2021). Unsustainable transition from Victorian native forests to plantations. Submission 58, LC EIC Inquiry into the Closure of the
Hazelwood and Yallourn Power Stations.
5 J N Cameron (2021). Submission No 58 to LC EIC Inquiry into the Closure of the Hazelwood and Yallourn Power Stations. 16/12/21.
6 Aust Government (2022). Labour Market Portal 17/3/22. Annual data are means of four quarters (except for 2021 which is mean of three quarters)
4
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unemployment has been almost twice that of Melbourne (Figure 2). Latrobe unemployment was 8.1% at
September 2021 and the fifth highest of 80 Victorian LVA’s. The Transitional arrangements have not
generated ongoing jobs and the current employment/unemployment outcome is bad and contrary to a
submission7Error! Bookmark not defined. using earlier employment data.

Figure 2: Latrobe LGA unemployment rate compared to 6 regional LGA’s and Melbourne (%).6

2.3 Andrews Government response to the closure of Hazelwood
The closure of Hazelwood with the loss of 800 to 1000 direct jobs and twice that in indirect employment
caused a sharp negative impact in the Latrobe region. The investment of $288m by the state government
does not appear to have represent good value for money as it has not resulted in any significant growth in
the region’s economy8.
Following the closure of Hazelwood Power in 2017, about $266 million has been invested in the power
industry transition. Over its first three years the Latrobe Valley Authority boast creating 2,500 new jobs and
helping generate more than $99 million of private investment in the Latrobe Valley. Most of the LVA grants
were invested in transitional support for impacted workers and businesses, and on capital investment in
liveability projects (Table 3). Most of the jobs were in construction with very few ongoing jobs that would
result from investment to stimulate major manufacturing.

Table 3: LVA investment in Gippsland after closure of Hazelwood power station & mine
Item
Back to work scheme (1245 payments)
Economic growth zone reimbursements (140 businesses)
Latrobe Valley Economic Facilitation fund (capital investment)
Economic Facilitation Fund grants
Community and Facility Fund
Sports Infrastructure upgrades (7 large projects)
Local reserve upgrades
Total

7
8

($M)
11.2
6.9
94.4
5.6
20.0
73.1
5.0
216.2

Wiseman, J et al (2021). Submission No 17 Attachment 3 to LC EIC Inquiry into the Closure of the Hazelwood and Yallourn Power Stations.
Australian Carbon Innovations (ACI) 2021. Submission No 17 to LC EIC Inquiry into the closure of Hazelwood and Yallourn power stations Aug 2021.
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2.4 Community feedback on the government response
Member for Morwell Mr Russell North submitted that there appears to be no modelling of what closed
power stations mean for the Latrobe Valley community, it was the Latrobe Valley who stood most to lose
through the passing of this legislation, yet there was no body of work undertaken to understand the
impacts upon our community9.
Based on community feedback at Australian Carbon Innovation (ACI) seminars, some believe the Latrobe
Valley Authority (LVA) delivered coordinated policy and program outcomes for the region. Others believe
the LVA is focussed on delivering an ideological position, rides roughshod over local government and has an
overwhelming negative attitude to the utilisation of the lignite (brown coal). A common perception is that
the LVA is captive to an agenda that does not view lignite as a mineral resource that can be developed and
utilised in a low emissions, hi-tech economy. ACI state “The future for the region is not going to be artisan
cottage industry, nor aged care and community service sectors”8.

2.5 Local employment in renewable energy
Currently, little of the clean energy supply chain is manufactured in Australia and non in Gippsland with
much imported from China (Table 4).

Table 4: Employment in manufacturing, construction and operation of renewable energy 10

2.6 Potential opportunities for Latrobe Valleys Lignite
A complete shut-down of lignite power stations would have a devastating social impact in the Gippsland
region, and for the Latrobe Valley community in particular. There is a risk that the lignite resource could
become a stranded asset, causing a significant loss of revenue for the State. In order to reduce these risks,
it is important to actively investigate new uses for the lignite resource; uses that will be sustainable in a low
emissions future11.
Australian Carbon Innovation (ACI) is an independent, not-for-profit company with the mission to develop
technologies and people to broaden the use of lignite sustainably. ACI are confident of a bright future for
Victorian lignite even in the context of net zero GHG emissions. There are potential technologies that
produce little or no CO2 while adding value to lignite. Where upgraded products do have a CO2 footprint,
Victoria has nearby enough geological CO2 storage capacity to last for hundreds of years11.
The key is to convert the 33 billion tonnes of recoverable lignite representing 6 billion tonnes of low cost
clean carbon into high value products. It is a unique local resource not exposed to global commodity

9

R. Northe MP (2022). Submission No 63 to LC EIC Inquiry into the Closure of the Hazelwood and Yallourn Power Stations. 3/1/22.
Clean Energy Council (2021). Submission No 80 to LC EPC Enquiry into Renewable Energy in Victoria. Dec 2021.
11 Australian Carbon Innovations ACI (2021). Submission No 17 Attachment 1 to LC EIC Inquiry into the Closure of the Hazelwood and Yallourn Power
Stations.
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trading. Value adding must be done locally as it is not economic to ship the raw product. This means that
high value, skilled, highly paid, interesting, hi-tech jobs in the region and state11.
ACI has a decade long track record on carbon capture and storage, low emissions power and a recently
enhanced focus on value-added products. It is backed by substantial industry funding and direction and
appears to have advanced some promising business case opportunities using our high quality lignite as a
feedstock (Figure 3).

Figure 3: Potential uses for Latrobe Valley Lignite as feedstock to produce a range of products11

2.7 Smart Specialization
Unlike ACI, the Smart Specialization initiative does not appear to have many runs on the board and a jargon
filled review by academics make it difficult to see if any ‘business cases’ will emerge.
“It is too early to conclude about the success (job creation and regional wellbeing) in the long term, the
innovative approach to regional development has created a positive story of change”7.

3. Economic Impacts of proposed closure of Yallourn in 2028
Closure of the Yallourn power station may have a greater socioeconomic impact than the closure of
Hazelwood even though the direct job loss will be lower than for Hazelwood. Closure of Yallourn may see
large-scale reductions in engineering and maintenance sectors, likely to lead to a ‘fly in, fly out’ business
model; probably serviced from Melbourne, resulting in loss of high paid jobs in the Latrobe Valley8.
Investment in regional infrastructure will be wasted if the productive economy is ignored. The neglect of
the lignite resource represents a major missed opportunity for the region, notwithstanding the current
Hydrogen Energy Supply Chain (HESC) and CarbonNet programs12. The government should consider seed
funding promising technologies, which demonstrate a commercial potential and the capacity to provide
significant skilled and high paid jobs. These are likely to be in the advanced manufacturing and chemical
conversion sectors where an inexpensive, plentiful and clean lignite resource is a major advantage. The US
National Energy research organisation (NETL) recognise the potential of coal in the manufacture of
advanced carbon materials from lower quality coal than Latrobe Valley coal8.

12

These projects are a legacy of the Brumby and Rudd governments and have received little support by the current government with notable
exception of Minister Pallas and Minister Pakula.
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4. Climate Policy and Australian Socioeconomic development
4.1 Inexpensive and reliable electricity is a requirement for economic development
Analysis shows Sub-Sahara Africa remains extremely poor and this poverty is partly due to the lack of
electricity or lack of access to inexpensive and reliable electricity. Cheap reliable electricity underpinned the
socioeconomic growth in GDP of the USA and Australia and is a critical factor in the development of China
into a manufacturing power house and Russia into a military threat (Figure 4).

Figure 4: Per capita GDP of developed & developing countries compared to Sub-Sahara Africa13

4.2 Australian GDP is heavily reliant on income from exports of fossil fuels
Australia has abundant reserves of fossil fuels and our economy has grown on the back of increased export
income from coal and more recently Liquefied Natural Gas (LNG). Over the last 20 years Australian GDP has
moved in sync with movements in the price of coal, crude oil and LNG (Figure 5).

Figure 5: Dependence of Australian per capita GDP on energy prices14

13
14

Derived from World Bank data.
GDP derived from World Bank, oil price from Statista.com, coal price from Index Mundi and LNG price from ACCC.
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The Australian economy (including trade balance and the federal budget) is very dependent on Australia
exports of LNG, oil and coal. Australian GDP is correlated with export prices for LNG, oil and coal (Figure 6).

Figure 6: Australian GDP is correlated with the world prices for LNG, oil and coal14
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4.3 Escalating price of fossil fuels
With the post-Covid opening up of economies, the price of thermal coal (used to make electricity), crude oil
and LNG have risen sharply. The spike in the price of these fossil fuels has been impacted by sanctions
following Russia’s invasion of Ukraine (Figure 7)15. Sanctions on Russian fossil fuels will hurt several
European countries, such as Germany who are heavily reliant on imports of fossil fuels from Russia for
electricity generation. Continued access to fossil fuels by the West may now be necessary to ensure that
the democratic free world wins the geopolitical battle against the tyranny of autocratic dictatorships.

Figure 7: Increase in the price of fossil fuels following reopening economies after Covid14

4.4 Victorian electricity prices
Victorian wholesale electricity prices have increased by 7.1% pa compound over the last 20 years
exacerbated by the closure of the Hazelwood power station in 2017 (Figure 8). This has contributed to a
decline in Australian manufacturing. High retail prices for electricity are causing considerable hardship for
Australia’s poor who are now struggling to afford electricity, since my childhood considered a necessity.

Figure 8: Victoria electricity prices in US$ per mega Watt hour16

15
16

The oil price for March are up till 18/3/22.
Australian Energy Regulator.
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4.5 Electricity prices of major trading partners and competitors
Australian electricity prices to business are in the third quartile of international electricity costs, making it
extremely difficult for Australian business to compete on international markets and compete domestically
against imports, particularly those made in Asia with the aid of cheap coal and gas fired power (Figure 9).
Germany have outsourced a lot of their manufacturing to Eastern European countries because of their high
power costs (Following Russia’s invasion of Ukraine German and most European power costs are to get
considerably more expensive.

Figure 9: Business and household electricity prices in US$ per kilowatt hour in June 202117

17
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5. Global energy supply and Geopolitical considerations
5.1 Global energy supply by source
The world in 2019 was reliant on fossil fuels for 81% of its energy needs, the same proportion as 30 years
ago in 1990. Coal peaked at 29% of global energy supply in 2010 and now represents 27%, oil’s proportion
has steadily declined from 37% to 31% over the last 20 years and natural gas’s proportion of global energy
supply has steadily increased from 19% to 23% over the last 30 years. Nuclear power’s proportion has
declined from 7% to 5% over the last 20 years, while hydro power’s proportion has increased slightly and
biofuels decreased slightly. Despite considerable government subsidies, wind and solar energy supply still
only accounts for a tiny 2% of global energy supply (Figure 10).

Figure 10: Global energy supply by source (Tj)18

Over the last 10 years subcritical coal-fired power plants have been phased out and replaced with new
ultra-supercritical or ‘high energy low emissions’ (HELE) power stations and integrated gasification
combined-cycle power plants.
Coal suppliers 35% of global electricity generation and metallurgical coal will continue to play a crucial role
in iron and steel manufacture. Coal power plants are the largest source of electricity generation and the
largest single source of energy-related CO2 emissions, presenting a major challenge for governments
seeking energy systems with net zero emissions while maintaining secure and affordable energy. Since the
Paris agreement was signed, only 21 countries have pledged to eliminate coal-fired generation by about
2030. These 21 countries represented only 3.2% of 2020 global electricity generation, or 1% of total CO2
emissions. The future of coal will largely be determined in major economies in Asia where electricity
demand is still growing and targets for coal phase-outs have not been set. Coal is likely to remain a
significant source of energy in many countries, so governments and industry need to develop and deploy
more efficient technologies including Carbon Capture Utilisation and Storage (CCUS)19.
Global coal-fired generation has rebounded in 2021, spurred by rising gas prices in the USA and Europe and
increased economic activity in China. Final investment decisions (FIDs) for coal-fired power capacity
increased slightly in 2020 to reach 20 GW (20,000 MW), primarily concentrated in Asia. (FIDs are 80% lower
than five years ago). Carbon Capture and Storage (CCUS) and co-firing options are need to prevent the lockin of emissions from today’s plants. In the ‘Net Zero Emissions by 2050’ Scenario, unabated coal-fired
power generation decreases an average of 11% per year to 2030, with a complete phase-out by 204019.
18
19

IEA (2022). World Energy Balances. (Excludes electricity and heat trade. Coal also includes peat and oil shale where relevant).
IEA (2022). Webpage on Coal 27/2/22.
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5.2 Fossil fuel as a proportion of global energy supply
Fossil fuel remains stuck on 81% of global energy supply despite efforts of the developed Western World to
reduce it. Over 30 years North America, Europe and Australia have reduced the proportion of energy
derived from fossil fuels, but this has been offset by increases in the proportion of fossil fuel energy used by
China, Asia and Africa. The Middle East’s energy is supplied 99% from fossil fuels (Figure 11).

Figure 11: Fossil fuel as a proportion of global energy supply18

5.3 China versus North American energy supply by source
Over the last 20 years China’s total energy supply has increased by 285% while North America’s has
increased by only 20% (Figure 12). China continues to ignore climate action and build its manufacturing
and military, while North American action on climate change is eroding its manufacturing base.

Figure 12: Chinese (top) and North American (bottom) energy supply by source (TJ) 18
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Over the last 30 years China’s energy supplied from coal has increased 287% from 22.5 million TJ to 89.0
million TJ, while North American energy supplied from coal has declined 37% from 20.4 million TJ to 12.6
million TJ. China’s energy supplied from coal is now 7 times larger than North America. In 2019 energy
supplied from wind and solar was tiny at 2.8% for China and 2.0% for North America (Figure 12).

5.4 European versus Russian energy supply by source
European energy supply has declined over the last 30 years in line with the reduced energy supplied by
coal. Decreased supply of oil has been offset by increased supply of natural gas, biofuel and waste. Wind
and solar are only 4% of European energy supply. By contrast Russian energy supply has risen since 2000
(initially declined following the collapse of the USSR) with most growth coming from increased supply of
natural gas. In 2019 European energy supplied by wind and solar was very small at 4.1% and Russian energy
supplied from wind and solar was only 0.03% (Figure 13).

Figure 13: European and Russian energy supply by source (TJ) 18

5.5 Australia, South East Asia and South/Central American energy supply by source
Over the last 30 years Australian growth in total energy supply has been 52%, compared to 90% for
South/Central America and 193% for Asia (excluding China). High energy prices have contributed to the
erosion of Australian manufacturing, whereas cheap electricity prices have supported an increase in Asian
manufacturing. Australia have reduced the energy supplied from coal while the other two regions have not.
In 2019 energy supplied from wind and solar in Australia was 3.1%, South East Asia (excluding China) 2.4%
and South Central America 2.1% (Figure 14).
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Figure 14: Australian, Asian (ex China) & South/Central American energy supply by source (TJ) 18

6. Generic forms of energy and power
6.1 Background
Steam engines were invented in the 17th century and electricity was rediscovered by Benjamin Franklin in
1752 and both inventions underpinned the industrial revolution because they worked. The electric motor
was invented in 1821 and battery powered cars were first driven in 1837, but it was the internal
combustion engine invented in 1859 and the diesel engine invented in 1893 that dominated transport.
Nuclear power was invented in 189520.
Wind turbines turn work into electrical energy and electricity turns electrical energy into work. Gravity can
convert potential energy into electricity and heat (e.g. hydroelectricity). Chemicals such as petrol when
ignited produce work, heat and sound. Sunlight induces particles in solar cell silicon to jump to a higher
20

Plimer, I (2018). The climate change delusion and the great electricity rip-off. Connor Court Publishing. 2nd printing.
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energy state and when they fall back to their original position they release electrical energy. Large atoms
such as Uranium 235 fall apart naturally into heat, particles and new isotopes. In all cases energy is neither
created nor destroyed20.
The First Law of Thermodynamics states that the total energy in an isolated system is constant and energy
can be transformed from one form to another, but cannot be created or destroyed. The second Law of
Thermodynamics states that as energy is transformed, more and more is wasted and there is a natural
tendency for an isolated system to degenerate into a disordered state. We do not create energy from wind
or solar but just convert one form of energy into another20.

6.2 Earths principle sources of energy
The Earth has three principle sources of energy20:






Our molten core which has retained its heat and generates new heat from radioactivity (the decay
of Potassium 40, Uranium 238, Uranium 235 and Thorium 232 produce heat). The core’s heat is
transferred mainly by convection to the Earth’s mantle and crust where the convected material
moves continents and melts upper mantle rocks (e.g. circum-Pacific Ring of Fire). Accelerating the
decay of Uranium 235 in a reactor produces daughter isotopes, particles and heat with the heat
used to drive steam turbines to spin magnets to generate electricity.
Stored solar energy in the form of carbon rich materials such as coal, oil, gas, tar sands and oil
shales. This stored energy was derived from sunlight and stored via plant and other life and later
compressed into gas, oil and rock. Oxidation by burning converts the carbon compounds into
carbon dioxide and water vapour giving out heat that can be used to spin a turbine with steam.
Fossil fuels use a small amount of scarce land per unit of energy compared to solar, wind, hydro or
biomass. Wind and solar energy can never deliver the required energy density. Use of coal is vital
for energy security and preservation of oil reserves which are critical for transport.
Extra-terrestrial energy such as solar radiation which can be used directly in solar panels to
generate electricity. Radiation from the Sun is also captured by the atmosphere and oceans as heat
and the evaporation from the oceans falling as rain can drive hydroelectricity and the wind from
the transfer of atmospheric heat can be used to convert wind power into electricity. The Sun and
rain stimulate plant biomass which can be burnt to produce steam to generate electricity. This socalled ‘green energy’ is not green as it reduces food, water and available energy to life on Earth and
consumes large amounts of fossil fuels for manufacture, construction, maintenance and backup.

6.3 Renewable energy
Renewable energy is considered to be energy that has been derived from earth's natural resources that are
not finite or exhaustible, such as wind and sunlight. Renewable energy is an alternative to the traditional
energy that relies on fossil fuels, and it is supposed to be less harmful to the environment, but as indicated
below, ‘cradle to grave’ analysis suggests that is not necessarily the case. The following is a summary20 of
seven forms of renewable energy.
Solar energy is derived by capturing radiant energy from sunlight and converting it into heat, electricity, or
hot water. Photovoltaic (PV) systems can convert direct sunlight into electricity through the use of solar
cells. One of the benefits of solar energy is that sunlight provides a limitless supply of solar energy and
capture of solar energy may be free of emissions. However, the mining and manufacturing for the
production of solar equipment and its maintenance results in significant atmospheric emissions and
environmental challenges associated with disposal and recycling of components. Solar energy is only
affordable because of state and federal government incentives (rebates or tax credits). Solar energy
involves a significant up-front cost and requires sufficient sunlit space.
Wind farms capture the energy of wind flow by using turbines and converting it into electricity. “Wind” is
caused by the differences in temperature in the atmosphere combined with the rotation of Earth and the
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geography of the planet. Wind energy production may be free of atmospheric emissions. However, the
mining and manufacturing for the production of windfarm equipment and its maintenance results in
significant emissions and environmental challenges associated with disposal and recycling of components.
Wind energy must be transported long distances via transition lines, leading to higher costs, and the
windfarms are considered by many to be unsightly and threaten birds and bats killed by striking the arms.
Hydroelectric power is very versatile and can be generated using both large scale projects, like the Snowy
River Scheme, and small scale projects like underwater turbines and dams on small rivers and streams.
Production of Hydroelectric power does not generate atmospheric emissions, however, construction of the
dams and equipment and their maintenance results in atmospheric emissions and environmental
challenges. Fossil fuels may be required to pump water and the dams disrupt waterways, altering water
levels, currents, and migration paths for many fish and other freshwater ecosystems.
Geothermal heat involves capture and use of the heat in the Earth’s core, generally by using steam that
comes from heated water created by pumping water below the surface, which then rises to the top and can
be used to operate a turbine. Production of geothermal energy does not generate atmospheric emissions,
however, construction of the geothermal equipment and their maintenance results in atmospheric
emissions and environmental challenges. Geothermal energy is not as common as other types of renewable
energy sources, but is limitless and leaves a small footprint on land. Geothermal plants are costly to build,
and the infrastructure are vulnerability to earthquakes in certain regions of the world.
The ocean can produce thermal and mechanical energy. Ocean thermal energy relies on warm water
surface temperatures to generate energy through a variety of different systems. Ocean mechanical energy
uses the ebbs and flows of the tides to generate energy, which is created by the earth’s rotation and gravity
from the moon. Wave energy is renewable and abundant and also more predictable and consistent than
solar and wind energy. Most populated cities tend to be near oceans and harbors, making it easier to
harness this energy for the local population. Production of wave energy does not generate atmospheric
emissions, however, construction and maintenance of the equipment results in emissions and
environmental challenges. Large machinery needs to be built nearby to help capture this form energy,
which can cause disruptions to the ocean floor and the sea life that habitats it. Rough weather produces
lower energy output when compared to normal waves without stormy weather.
Hydrogen needs to be combined with other elements, such as oxygen to make water as it does not occur
naturally as a gas on its own. When hydrogen is separated from another element it can be used for both
fuel and electricity. Hydrogen can be used as a clean burning fuel, which leads to less pollution and a
cleaner environment. It can also be used for fuel cells which are similar to batteries and can be used for
powering an electric motor. The energy used to produce the hydrogen involves atmospheric emissions.
Bioenergy. Biomass is organic matter that comes from recently living plants and organisms. Energy can be
created by burning biomass, or harnessing methane gas which is produced by the natural decomposition of
organic materials in ponds or landfills. Bioenergy creates atmospheric emissions of carbon dioxide that may
be ‘in-balance’ if the regeneration of plants consumes the same amount of carbon dioxide. In 2017
biomass from wood, biofuels like ethanol, methane captured from landfill and burning municipal waste
made up about 5% of the total energy used in the U.S. New plants need carbon dioxide and take time to
grow and we don’t have widespread technology that can use biomass in lieu of fossil fuels.
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7. Australian long-term emissions reduction plan
Australia’s whole-of-economy Long-Term Emissions Reduction Plan (the Plan21) sets out how Australia will
achieve net zero emissions by 2050 based on five key principles:
 Technology not taxes – no new costs for households or businesses.
 Expand choices, not mandates – expand consumer choice.
 Drive down the cost of a range of new energy technologies – bringing a portfolio of technologies.
 Keep energy prices down with affordable and reliable power – consolidate our advantage in
affordable and reliable energy, protect competitiveness of our industries and the jobs they support.
 Be accountable for progress – set ambitious yet achievable whole-of-economy goals, then beat
them, consistent with our approach to our Kyoto-era and Paris Agreement targets.
Modelling suggests the Plan will create more than 100,000 new jobs, including critical minerals, clean
hydrogen, renewable energy, green steel and alumina, many in Australia’s regions. Australia’s exportoriented sectors are projected to grow significantly in aggregate, with the value of Australian exports to
more than tripling between 2020 and 2050.
Australia reduced its emissions by 20% between 2005 and 2020. The technologies prioritised through
Australia’s Technology Investment Roadmap are to deliver another 40% reduction (approximately half the
emissions reductions needed to achieve net zero emissions by 2050). The technologies are:







Clean hydrogen.
Ultra low-cost solar.
Energy storage for firming.
Low emissions steel.
Low emissions aluminium
Carbon capture and storage
 Soil carbon.
Another 15% is expected to be delivered by global technology trends, a further 10% (to 20%) by
international and domestic offsets and the remaining 15% by further technology breakthroughs.

8. Australian incentives to use renewable energy
Australia and the States manage ‘environmental certificates’ including STCs, LGCs, ESCs and VEECs:






21

Victorian Energy Efficiency Certificates (VEEC) are electronic certificates created when energy
efficiencies are delivered in residential or non-residential premises. Each certificate represents a
saving (reduction) of one tonne of greenhouse gas emissions (CO2-e). There is also a Small-scale
Renewable Energy Scheme or STCs for eligible small-scale renewable energy systems.
Energy Savings Certificates (ESC) are tradeable certificates created under the Electricity Supply Act
1995 (NSW). Each ESC represents one notional megawatt hour (MWh) of energy.
Australian Carbon Credit units (ACCU) represent one tonne of carbon dioxide equivalent net
abatement (through emissions reductions or carbon sequestration) by eligible participants.
Large-Scale Generation Certificates (LGC) are created22 and added to the REC (renewable energy
certificates) Registry. LGCs can be transferred to other parties. Australian business can be 100%
renewable without changing electricity suppliers as LGCs allow business to demonstrate that their
electricity came from renewable energy sources, even retrospectively. LGCs may be bought and
sold by traders and businesses through the open LGC market.

Australian Government (2021). Australia’s long term emissions reduction plan - A whole-of-economy Plan to achieve net zero emissions by 2050
A nominated person can create LGCs by submitting a 'claim' to the Clean Energy Regulator who determines the eligibility of LGCs created (called
the 'validation' process), and then registers eligible LGCs in the REC Registry. These funds can be redeemed within 3 years. Given forward LGC
prices, we expect all shortfall to be redeemed in future years.
22
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The price of Large Scale Generation Certificates (LGC’s) has halved from a peak of $90 in 2016 to about $45
in recent times (Figure 15).

Figure 15: Price of Large Scale Generation Certificates over the last eight years23

The price of VEECs, ACCUs, LGC’s and ESCs appear to be trending down over February 2022 after rising
during the previous 11 months (Figure 16).
Figure 16: Price of Australian and State run tradeable carbon credits24

23
24

Derived from Refinitiv Eikon. Mar 2022.
Source: Source: Demand Manager (2022). Certificate prices. 4/3/2022.
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9. Alternate sources of energy and power
9.1 Coal fired power stations
Coal is natural organic vegetable matter that has decomposed, driven by bacteria and oxygen. Peat covered
with sediment and compaction becomes brown coal and with further pressure and temperature converts
to black coal. During the conversion of peat to coal by heat and pressure gases, mainly methane (swamp
gas), but also carbon monoxide, carbon dioxide, hydrogen sulphide and nitrogen are released. Methane is
released from humans, bovines, termites and many other insects.
The best coals (e.g. Australian) are low in water, ash (minerals and rock particles) and sulphur. Northern
Hemisphere coals are high in sulphur due to historic inundation of the parent peat with seawater. High
sulphur caused pea souper fogs in Europe, fixed by banning domestic use of coal and scrubbing the
particles and gases from coal used in modern coal-fired power stations. This has yet to be fixed in China20.
Coal was the fuel and steam the power of the industrial revolution that doubled life expectancy and saved
the Western world from poverty, allowing economic development to be spread from the wealthy elite to
the broader community, and halted the clearfelling of forests for fuel. In the 1950s Australian coal-fired
electricity became cheap, plentiful and reliable20.
Fossil fuels supply the energy to 56.4% of global installed electricity generation, followed by
hydroelectricity with 17.5% (including pumped hydro). Wind and solar power despite considerable
subsidies still only account for 9.7% and 9.4% respectively. Nuclear power accounts for only 5.2% and
biomass 1.8% of electricity capacity (Figure 17).

Figure 17: Global Installed electricity capacity in 2020, by source (in gigawatts)25

In response to Green political pressure the Western World are abandoning coal for highly subsidised and
more expensive renewables, while Command economies with appalling human rights and environmental
records become more competitive and an even greater threat to world democracy, liberty, human rights
and the rule of law and remain a threat to the global environment.
Australia has more than a 1,000 years of coal at current production rates. A geopolitical concern is that
Russia with 18% and China with 13% of Earths coal reserves are continuing to leverage the growth of their
economy and their military off the back of fossil fuels. The US has 28% of the world’s coal reserves and
exports are predicted to increase from the USA and Mozambique. Mongolia and Botswana are emerging
coal exporters20.

25

Alves, B (2022). Global installed power capacity 2020, by source. 28/2/22
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China’s demand for steaming coal for electricity doubled between 2011 and 2016 and China is projected to
add 450,000 MW of new coal fired power capacity by 2040. This coal-fired power is used by the Chinese to
sustain their industrial revolution and produce wind and solar power generators for export to countries
transitioning to more expensive sources of power and becoming more inefficient and internationally
uncompetitive. India proposed building 75,000 MW coal fired power stations over 2017-2220.
Over a thousand high energy low emissions (HELE) power plants are planned or under construction mostly
in G20 countries. They use new technology to burn coal at higher temperatures resulting in reduced coal
consumption and reduced emissions. Australia is the only country that does not regard these superefficient coal plants as clean energy20.
Current technology for carbon capture and storage remains expensive. Carbon capture and storage is being
implemented in a bitumen deposit at Scotford, Alberta, Canada to capture 27 million tonnes of carbon
dioxide over 25 years. The project cost of $CAN 1.35 billion over ten years is only feasible with a $CAN
0.865 billion or 64% in government subsidies20.
Yallourn 1,450 MW power station has four generating units commissioned between 1974 and 1982, and
supplies 22% of Victoria’s and 8% of Australia’s electric power and has ample reserves to meet projected
needs until 2032.

9.2 Coal to oil
Coal to oil can be produced by two main processes. The Bergius process uses powdered coal and hydrogen
catalysed at high temperature and pressure. This process delivers a high yield per tonne of coal. The
Fischer-Tropic process burns coal in pure oxygen to make carbon monoxide and hydrogen which are then
converted to liquid petroleum using a catalyst. This process can use Australia’s huge reserves of poor
quality water saturated coal but delivers a lower yield.
Coal-to-liquids processes are viable when crude oil is above $US70 per barrel and at 8/3/22 the price of
Brent Crude was $US128.70 per barrel.

9.3 Coal seam gas and Oil Shales
Coal seam gas occurs with natural fracking and has been drained from coal seams for 70 years to produce
electricity and to reduce the risk of explosions when coal is mined. All that coal seam gas extraction does, is
to accelerate the removal of gas that would otherwise naturally leak out of the coal over time20.
Huge reserves of oil shales exist in many coal-bearing sedimentary basins. Petroleum from oil shales is
uneconomic unless crude oil price stays above $US 120 per barrel ($US128.70 per barrel at 8/3/22).

9.4 Natural Gas
During conversion of sediments to sedimentary rock, methane gas derived from decomposition of
biological material in the sediments migrates and can be trapped by overlying rocks or be released to the
atmosphere from porous rocks, fractures and faults. Artesian springs release methane, carbon dioxide and
rotten egg gas and groundwater releases methane near the surface20.
In Victoria there is a moratorium on onshore drilling for coal seam gas, conventional gas (gas in trap rocks)
and unconventional gas (gas released from deeper sedimentary rocks by fracturing). Victoria has a gas
shortage and known gas wells and two huge basins with gas-bearing sedimentary rocks several kilometres
thick. The onshore gas has very little carbon dioxide (compared to offshore gas), does not need processing
and could be tapped into existing pipelines only a few kilometres from existing wells. Northern Territory
has a huge onshore gas basin traversed by existing gas pipelines20.
Germany transitioned its power generation from coal to gas with much of the gas supplied from Russia.
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9.5 Nuclear power
Many rocks are naturally highly radioactive (e.g. granite, salt). House bricks are slightly radioactive as are
fire alarms. Base-load energy from Nuclear and coal and peak load energy from gas and hydro provide the
ideal mix for an industrial country and renewable energy will not keep an industrial society functioning.
Uranium accounts for 5% of global energy supply and Australia has 31% of global Uranium resources, yet is
the only G20 country that does not produce nuclear power. For power generation the decay of Uranium is
sped up in a nuclear reactor and the heat used to raise steam to drive turbines of spinning magnets to
create electricity. Waste from nuclear powered electricity is about 30 grams per person per year. In Sweden
they are proposing deep waste repository in the towns with the reactors20.

9.6 Hot dry rock geothermal energy
In South Australia attempts were made to drill into and fracture hot radioactive granite for the production
of hot dry rock geothermal energy. It was touted as the great hope for green energy despite the use of
fracking (apposed for oil and gas). Despite a Rudd government grant of $90 million the hot dry rock
geothermal project failed because of technical reasons.

9.7 Hydro electricity
There are many favourable sites for new hydroelectricity plants but the chance of gaining political support
for damming a river are zero. The Snowy Mountains Hydro scheme 1.0 was primarily designed to support
irrigation with hydro power as a by-product. The Snowy 2.0 ‘pumped’ hydro scheme proposes to use
expensive wind and solar powered electricity to pump water to high level dams to drive hydro turbines. It
will not be cheap power, but will make peak load power more reliable.

9.8 Wind power generation
Windmills were first used by Persians in 500-900AD and the Chinese from 1200AD and reached there zenith
400 years ago for pumping water and grinding grain. The main issues with wind power are that it is
extremely expensive (capex per megawatt is about four times that of coal fired electricity); it damages the
environment; it is unreliable, erratic and unsuitable for peak demand; it can overload the grid when winds
are favourable and is difficult to store as batteries are expensive. German windmills only operate at 18% of
their installed capacity. Wind turbines are expensive with a low return on investment unless propped up
with long term government subsidies paid for by consumers and taxpayers20.
Wind farms emit large amounts of carbon dioxide in construction and maintenance and the turbine blades
cannot be recycled and if sent to landfill or incineration they emit toxic chemicals. Worldwide, in turbine
blades there are 249,365 tonnes of epoxy resin containing highly toxic bisphenol A and there will be 43
million tonnes of toxic blades to be disposed of over next few years. Processing the rare earth minerals
mined at Bayan Obo in China has left a huge toxic radioactive waste pile. Rare earth neodymium-sa-marium
magnets are used in the turbines. Large turbines cannot be built, operated or maintained without coal-fired
power which they draw from the grid to start, for the controls, lights, communications, coolers and gearbox
filters. When working, 1 MW of wind power requires 103 tonnes of steel, 402 tonnes of concrete, 6.8
tonnes of fibreglass, 3 tonnes of copper and 20 tonnes of cast iron all involving energy intensive and carbon
dioxide emitting mining, smelting and fabrication. Ian Plimer believes wind turbines emit more Carbon
dioxide per MW of electricity than a coal fired power station20.
European electricity prices are cheapest in countries generating electricity by coal, hydro and nuclear (e.g.
Serbia) and most expensive in countries relying heavily on nuclear power. Germany and Denmark have the
most expensive electricity cost in Europe and almost the most expensive electricity in the world (Figure 9).
Germany and Denmark rely heavily on wind power and are facing hundreds of thousands of homes being
disconnected because they cannot afford to pay for the increased cost of electricity. Denmark only
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generates about 7% of its electricity from wind with the rest imported. Countries heavily reliant on wind
energy have seen energy intensive industries die, jobs lost and electricity bills rise20.
Rural communities are against more wind farms because of the adverse health and environmental impacts,
including clearing forests for the towers and loss of wildlife. Deaths from turbines in Germany are 300 birds
per turbine per year and 200,000 bats per turbine per year20.
In Australia a 3.8 MW turbine operating at 30% capacity under our Renewable Energy Target will earn
$849,000 per year or $12 million over 14 years at a Renewable Energy Certificate (REC) price of $85 per
REC. The total cost to taxpayers and consumers for the REC subsidy will be $52 billion for all Australian
turbines to 2031 at a REC price of $90 per REC. Wind power is exploited by subsidised companies under
‘crony capitalism’ to supply expensive electricity on the premise it is green renewable energy, but that
falsehood is based on junk science20.
If a fraction of the ‘renewable subsidy’ money was spent on a world class health system, aged care system
and ambulance system many lives and businesses could have been saved from the impact of the Covid
pandemic. This raises the moral dilemma associated with subsidising high cost unsustainable energy
sources, that appear to be sustainably green, but life-cycle analysis shows they are may be far from it.
In South Australia 38% of power generating capacity is from wind and that state has the highest electricity
prices in Australia. South Australia had the most expensive electricity in the world in 2017.

9.9 Solar Power
Archimedes dreamed 2000 years ago that solar energy could be harnessed and solar cells (photovoltaics)
were invented in 1839. After 183 years it is still not cheap and efficient and requires the support of
considerable subsidies. A silicon cell is still only about 10% efficient because a silicon solar cell does not
create energy, but converts just one wavelength (the infrared spectrum 1,130nm) of the whole spectrum of
solar energy into electrical energy, with the rest of the spectrum creating heat energy. Over the same 183
years, improvements have made to steam for the production of electricity from coal, gas or nuclear fission
that is cheap, efficient and reliable. Solar power is uneconomic and is subsidised and is not as clean, free
and renewable as we a led to believe when we look at the fundamentals20.
Solar cell materials include monocrystalline silicon, polycrystalline silicon, or thin-film substrates like
cadmium telluride or CIGS (copper indium gallium diselenide) and comprise 60 cells (1.7m x 1m) or 72 cells
(2m x 1m) in most cases. Monocrystalline solar panels have the highest efficiency, Polycrystalline panels are
slightly less efficient, and thin-film panels are the least efficient and the most demanding in terms of space.
Most solar power systems currently use mono- or polycrystalline silicon panels. A 72-cell solar panel will
have a typical capacity of 300 to 350 watts if polycrystalline, and up to 400 watts per 2 square metres if
monocrystalline26.
At 200 watts per square metre, solar panels are at best 20% efficient based on the maximum incident
radiation of 1,000 watts per square metre. Typical incident radiation efficiency is 15%, but the protective
glass cover reduces efficiency to 13%, before system losses associated with conversion of direct current to
alternating current reduce efficiency to 10-11%. The US Department of Energy use 10.27% efficiency that
equates to 4.25 kilowatt hours per square metre.
Assuming notional capacity of 350 watts or 0.000175 MW per square metre or 1.75 MW per hectare of
panels and about 0.875 MW per hectare of land, a 1,450 MW solar farm would require 1,657 ha.

26

Solar Bay (2020). How much space do solar panels need. 11/9/2020.
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The 53 MW capacity solar plant at Brocken Hill was built at a capital cost of $167 million including a $65
million government subsidy. It has only 5-6 MW of available power given inefficiencies. The capital cost of
say 264 similar sized solar plants to replace Yallourn’s 1,450 MW could be about $43 billion.
In remote areas solar power is sensibly used for lighting, telecommunications, navigation beacons,
recording equipment, marine bores, electric fences, pumps and satellites.
There are still no cost-effective batteries to store solar power other than with huge subsidies. Solar cells
can be made more efficient with the use of raw and poisonous elements such as germanium, gallium,
indium, and cadmium. However, the mining and manufacturing of these rare elements would consume
huge amounts of energy and with a large increase in associated emissions.
In April 2019 Japan’s Ministry of Economy, Trade, and Industry (METI) cut its feed in tariff (FIT) for the
seventh consecutive year, this time by 22%, for installations between 10 kW and 500 kW. The new rate is
one-third of the level that was offered when the program started in 2012. The FIT regime for Japan's
residential PV sector, or systems smaller than 10kW, was left unchanged. The FIT for onshore wind power
decreased from JPY 20/kWh to JPY 19/kWh. The number of corporate bankruptcies in the field increased,
for the fifth straight year, by 8% to 95 in fiscal 2018, a record high27.

7.10 Electric cars
According to Ian Plimer over the life of a Tesla Model 3 car 27.1 tonnes of carbon dioxide are emitted
compared to 22.8 tonnes of carbon dioxide emitted from a petrol powered BMW 320i20.

27

Willuhn, M. (2019). Japan METI cuts C&I FIT by 22%. PV Magazine 27/3/2019.

